The purpose of this study was to determine the oral health attitudes/behavior of Greek dental students. The subjects (n = 539) were officially registered students at the University of Athens Dental School. Their oral health behavior was assessed with the use of a 12-graded-item questionnaire. A significant increase per year of study was observed in the number of students reporting careful brushing of the teeth [OR: 1
Introduction
Oral health constitutes an important determinant of overall health and well-being, yet oral diseases remain among the most prevalent problems in our society (1) . Oral self-care behavior falls short of recommended levels and further educational efforts are needed to increase such behavior to improve oral health status (2) .
Dental school students' knowledge, beliefs and attitudes about dental health greatly determine the oral health care level of their future patients. Although students' changes in oral health behavior during training reflect the effect of dental education, limited attention has been focused on how and when dental students undergo behavioral changes with respect to their self-care (3, 4) . Moreover, information gathered on oral health behavior has come from independent question-response series and no scale is universally accepted (5) . To investigate dental health attitudes, perceptions and behavior, Kawamura (6) developed the Hiroshima University-Dental Behavioral Inventory (HU-DBI). The questionnaire, based on a 12-item scoring scale, had good test-retest reliability (0.73) in a sample of 517 university students over a four-week period (7) , and provided an instrument capable of measuring students' perceptions and attitudes to prevention as well as students' oral selfcare behavior. Apart from Japanese students, the inventory has been recorded and investigated in Australian as well as Finnish dental school students in an effort to gain further insight into their health attitudes (8, 9) .
The present investigation explored the oral health knowledge, attitudes and beliefs of Greek dental school students, to assess the potential influence of educational level on students' oral self-care behavior and to examine the probable role of gender on oral health beliefs, using the HU-DBI.
Materials
and Methods At the time of implementation, no Greek translation of the HU-DBI was available. The translation into Greek was conducted in two phases. A preliminary Greek version was obtained by translation from the English version of the HU-DBI (8) . The translation was discussed with two experts fluent in both Greek and English, who had experience with questionnaires and survey research . After minor corrections had been made, data for testing the validity of self-rating scales were collected from a sample of 25 bilinguals (mean age; 23.0 ± 2 .4 yrs.) in Greece. Bilinguals were asked to answer the questionnaire in Greek and in English separately (3-6 hours apart) . Reliability of the translated version was measured using percentage coincidence (%). Percentage coincidences of the 12 items ranged from 80% to 100%, except for Item 6 (64%) and Item 14 (67%). However, the mean scores of the HU-DBI were 7.48 for the English version and 7.88 for the Greek version (not significantly different, P > 0.05), suggesting that the 12-graded-item Greek version of the HU-DBI would be acceptable (data not shown).
All students officially registered at the University of Athens Dental School from November to December 1998 comprised the study population. Out of 702 registered dental students, 549 were physically present for completion of the study questionnaire inside their classes, before the initiation of the lectures. Of these students, 539 (98%) agreed to provide information anonymously on their dental health attitudes and behavior. Information was gathered on gender and university study level; oral health knowledge and attitudes were assessed using the Greek version of the HU-DBI.
All the questionnaire items had a dichotomous response format (agree versus disagree) and summation of the appropriate agree/ disagree responses provided a quantitative estimate of oral health attitudes/ behavior. Inventory scores ranged between zero and twelve, with higher scores indicating better oral health attitudes/ behavior.
Apart from descriptive statistics, univariate and multivariate statistical analysis was conducted to explore the effect of study level and/ or gender on oral health attitudes and behavior. Statistical analysis relied on logistic regression modeling (10). Gender and university study level were always included as independent variables in the models; separately in the univariate or simultaneously in the multivariate models. The response to each individual questionnaire item, constituting a dichotomous outcome, Table 1 Distribution of dental students by gender and university education level Table 2 Odds ratios and 95% confidence intervals for six questionnaire items granted one point if the respondent agrees deri ved from logistic regression modelst
Comparing agreement to disagreement, #Reference category: male , ##Reference unit: 1 study level *P < 0.05, **P < 0.001 was investigated through ordinary logistic regression modeling. The total questionnaire score, constituting an ordered outcome, was studied with the use of ordinal logistic modeling (10).
Results Table 1 presents the distribution of respondents by gender and university study level. The number of respondents by year of education ranges between 84 and 121 respondents, whereas 311 female students and 228 male students participated in the study. Table 2 presents the answers to that part of the questionnaire where the answer "agree" contributes one point to the score. As observed from the univariate analysis, females check their teeth in a mirror after brushing significantly more often than males [OR: 2.3 (1.4-3.7)], and use a disclosing agent to check the plaque 1.5 times more than males [OR:
There is a significant increase per year of study in the number of students reporting careful brushing of the teeth, being able to clean their teeth well without the use of toothpaste and using disclosing agents, with statistically significant odds ratios ranging between 1.1 and 2.7. The number of students noticing white sticky deposits on the teeth decreases at higher educational levels, although the observation is of marginal statistical significance. In the multivariate analysis, after adjustment for sex differences, the aboveobserved significant trends per year of education remain in the same direction and level of significance. Table 3 presents the results of the logistic regression models for the six items scoring one point if the respondent disagrees. After examining the gender role we discover that almost twice as many females as males disagree with the belief that dental problems come with age [OR: 1.8 (1.1-2.8)]. In addition, female students report significantly more often having had professional dental care instruction [OR: 1.8 (1.2-2.6)]. Examining the answers to the questionnaire by university level, we observe that each additional year of education significantly increases the probability of a negative answer from 20 to 70% to the following statements: "I think that I cannot help having false teeth when I am old", "I think my teeth are getting worse despite my daily brushing", "I have never been taught professionally how to brush", "It is impossible to prevent gum disease with tooth-brushing alone", and "I put off going to the dentist until I have a toothache". The observed trend for the above questionnaire items remains present after adjustment for gender with statistically significant odds ratios ranging from 1.2 to 1.7. Table 4 presents the questionnaire summary scores derived from the twelve questionnaire items by gender and year of education. The mean score value and standard deviation are provided for females and males as well as for the five university levels. We observe that for all the Greek students the mean score is 6.9, increasing from 6.0 during the first study year to 8.2 during the graduation year. For the prediction of summary score by gender and university education level, ordinal logistic regression modeling is used. Table 5 gives the model fitting results: model 1 and model 2 examine the independent association of the summary score with gender and education level respectively, whereas the multiplicative model is provided by model 3. Females present statistically significant higher scores even after adjustment for year of education. The scores present a statistically significant increase in the fourth year and Table 3 Odds ratios and 95% confidence intervals for six questionnaire items granted one point if the respondent disagrees derived from logistic regression modelst agreement to disagreement, #Reference category: male, ##Reference unit: 1 study level *13 < 0.05, **P < 0.001 fifth year of dental studies, and this increment is present after adjustment for gender differences .
Discussion
This investigation explored the self-reported oral health attitudes and behavior of Greek dental school students . No previous inquiry has examined the modification of the above-mentioned issues during the years of university study in Greece. We examined 539 undergraduate students of the University of Athens Dental School, out of 549 approached (98%), with a female to male ratio of 3:2 reflecting the larger number of females compared to males entering the dental field in Greece.
Greek formal education is provided through public universities. There are two dental schools admitting approximately 130 students per year, with a slight variation in the number of freshmen each year . The dental school curriculum consists of a five-year study program. First and second level time is spent on medical courses; dental courses are primarily taken in the third level , whereas clinical work occupies the fourth and fifth level (11) .
It is well known that attitudes and health behavior are shaped by two major influences, the indirect (social norms) and the direct (learned experiences) (5, 12) . No major modifications have been introduced in Greece during the last five years in the area of prevention that could have influenced social norms and oral prevention perceptions. Therefore, any differentiations observed during university study years can be mainly attributed to the direct contact of students with the dental subject rather than to any indirect influence. Furthermore, the dental school curriculum and entry evaluation exam did not alter significantly, thus maintaining the same reference population of dental school candidates.
Examination of individual responses by multivariate modeling shows that almost all the questionnaire items show a statistically significant rise in correct responses as the university level increases, reflecting an improvement in oral health awareness. In addition, females show significantly more conscientiousness towards oral health procedures compared to males, and are more optimistic about the prospective course of their oral health status.
During undergraduate training, students do receive the knowledge and skills required for the acquisition of positive attitudes towards prevention . However, for some questionnaire items, the number of graduating future oral health providers that do not give the anticipated response remains relatively high. This implies that the emotional attitude towards prevention is not greatly influenced by university level and university knowledge acquisition . Thus, although at each successive study level 30% more students agree that it is possible to prevent gum disease with brushing alone, the percentage of fifth level students who still believe it is impossible remains high (40%) . Of interest is also the finding that, with each additional year of study, 30% more students state that they do not put off dental visits until they have toothache. However , 12 out of 103 fifth-level undergraduates acknowledge that they do. These findings show not only the obstacles , but also the need to overcome deeply rooted perceptions or preconceptions that hamper undergraduates from accepting the value and efficiency of prevention. As far as behavioristic proclivity is concerned (as evaluated by selfreported behavior), the study findings show that students start using appropriate oral self-care procedures during university years; however, their diligence does not improve proportionally. Although with each year of study 20% fewer students report bleeding during brushing, this change is not significant.
The quantitative summary estimate of oral health attitudes/behavior, as provided by the questionnaire scores , increases from first to fifth level , but statistically significant Table 4 Questionnaire summary scores by gender and university education level Table 5 Model fitting results to summary questionnaire score data NS: Non significant #Reference category: Male "Reference category: First level increments are observed in the fourth and fifth level compared to the entry level score. Likewise, females tend to gain overall higher scores compared to males. These findings remain significant in the multivariate model. The most notable summary score increment is observed between the third and fourth level with an increase in the mean total score from 6.3 to 7.6. This increase could be attributed to the fact that Preventive Dentistry and Periodontology courses are included in the third level curriculum, whereas clinical training begins in the fourth level. Thus, the student entering the fourth year is encouraged to adopt preventive concepts. Further summary score increases observed in the fifth level could be credited to greater clinical involvement and provision of total oral health care personalized by the patient's profile. The results of the present investigation show that dental health awareness, as measured by HU-DBI score, improves with increasing educational level. However, it should be noted that the data were not derived longitudinally, but cross-sectionally; thus, observed changes cannot equivocally be attributed to the curriculum (13) . A cohort study is needed to examine changes in attitudes and behavior of Greek freshman dental students over a period of several years before a definite conclusion can be reached. In addition, there might be a certain amount of measurement error when handling self-reported -and not observed -selfcare behaviors. It should also be noted that 'flossing' behavior was not included in the questionnaire, though recommendations for oral health maintenance emphasize tooth-brushing, flossing and periodic dental check-ups (14) . However, the total questionnaire grading has been shown to provide a quantitative estimate of health behavior, with higher scores indicating overall better dental health attitudes and behaviors (6, 7) .
Similar results have been reported previously, among dental undergraduates (8) . At university entry, Japanese dental school students have shown lower scores, whereas Australians have shown higher mean scores compared to Greeks (5.6, 6.6 and 6.0 respectively). However, Greek fifth year students had the highest HU-DBI scores when compared to Japanese and Australians (8.2, 7.1, and 8.0 respectively). Females, as in the previous studies, achieved higher HU-DBI scores. Further investigation of the present issue may provide interesting comparative findings in oral health behavior and attitudes of dental students in different school curricula, educational programs, and cultural country profiles.
Although caution should be exercised in making any generalization based on the results of this study, the variation in HU-DBI and favorable attitudes/behavior toward oral health appeared to reflect the variation in the students' educational training experience.
